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mmmmmmzmztitzmzmttMmzz 
o mtftztitzmmgmzti t ^x . 

[ffc£JS2] MICT^^g5(ils]IS4"Wcfc^TH5 

"ie«w*afc S3E-T * una* <os h <o izmtmmnmi 

miz?u-7'xzmixnbh&mm*mm& 

t Mmt-tm*-® i (ccttosnftgK. 

[ §»* m 3 ] ire*i*iMMMKi mi mmmm ttzh 

ti. 

mm mttm<nmftig.m.ii xi/mmmmmu 

m*m 1 mim^immihmmimmnmuz 
rnm^zatmnmmmw.. 

nmimzmimgm^mfaiztttmm^imz? 

imme) mimmmiimmmmzmimm 
mmmmizm^mzimtz&Mim&'fr ix 



mummmsizmnii^ixxii o . 

miffims&t mmktu^t mtmmffimzmzti 

xmmmnmmmifoizmmfex'hh z t z<&® 

i mm 7 ] mn^tammmmmmx-mi s n 
tzmm oho 'ddtmnx- zmmixm o m ix m 
immmmcvmvimm%i-h z t bthmx 
m 2 frt>mx® 6 n\ ^-ftif)>-mizim?>m®mw. 

imm) ttma&mizmistitzmmttmiz 
mm^mzm s ittttfhmsttmtti&m t mwm 
mtt tmmmzxmmimitminmmmwm 
mum*'!! o msnmcn^x . 
mmmmwcomwttmzfttmizmfet & %&m%.a 

mmfeZixmfeftwcomw&Bcommzmzm-?^ 
xwmt\si.mmh z b zmit-tzmenm. 

hzb £¥iwib s-h^m&Tm 

[000 1 ] 

wttt®iz¥mim-tmmtoj.izmLt:mm$m, m 
mm^&xvzmmmmzm^tztmftT'U mm 
jmizmrz. 

[0002] 

<oiziim%mmmbLxcMpmmtfh2>. cmp^i 

^>l>^8fflW^JPItffl^^<^T±J , ). 9x/N^ffl^-fb^ 
6^M9l^ (Chemical Mechanical Polishing :CM 
P ) »UIICJ: 0 3 Fffl(c^ffiJ5f^-fl.W^lk LTffl^ 

^7 y i £R\\h%Mm&ffl&.m$ l %LA,x'& <o . * 
mm^wvM&mB&m'Mmzm <%-?xzx^ 
6. ^<7)Jtft. m.zxuiL&mmnm&'^-v* 

"fl> CMP (Chemical Mechanical Planarization :^fS 

tc^wt^thhx^. znzotmm&jxzmLtz 

C M P Hg*^y> it X H -5. . 

[0003] a*fflv^ftr*fccMPiHBi, -e-^s 
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1 2 lAqR9Wt4>*l£0f®££l 2 2t. TMtOx 

Sit*. fflejSBl 2 2«T*tSEtgtf*««SE» 
$41 2 3tei»3fu 0*L*v^SaW8«T*^iSrtt: 
EM0!B»3*iS. ?x^S8»«l l 2tt±#(cmc 

i^istre^BrtfciiieiaBSit*. ttztx^K 

1 1 2<ill^L&^i&«8fiiT'0fg£ffil 2 20 

[0 0 04] .r<0±9tfM$il4CMP^Hl 0 IT" 
li. ^ x AWOffiSflDKiBftgigSS 1 2 2 1 >/• x A&Jt 
mi 1 2*H-*|S|4fcttE*ttri6|fc:EBES-fr. ffig 
A*7 H 1 2 1^7 HS^^'J-Sret^L^'^^x 
^«ttSSttl 1 2 SrT^S-li-T^xyNW^ A'.y FfflWE 
»L, StMi'N«WHl 12*BfS^B12 2<0 

Fffit i^L^^fflW^iii^its^xAwottgfe® 
s*t4. 

[0005] SfJg-jDX+tCti. -^ffigtfJSr in-situ 

*^ff*)itT^/;i»^i«!aj*at lt viwmsfc&h 

4. Ztlli, *?x'sWbmW*>v F 1 2 1 t^lS<7)^Jg 

tfisawt t , efssai 122* oesBKrf 4 

(i-z-x^smWH 1 2 fcEMRSSB-f* F;P? 
i?>4 . 

[0006] LA> L3rA { £> F/^ftajffij&stS&fclRfi&r 
40{i s jt 9)l-C M Pco J; 3 fcflfefcjSiififPCJWffifi 
3^S<£fc-*SCMPrn-t*fc|KS£$fU JBH)^ 
ICMPWJ; a I:* h -/Atfflv^^CMPTntxt: 

[0007] *ZX\ jS^T'«^x^Wco«ffi«®S:it 

T^4, C«8fe«jBl0 2*ia9fc«*rtiJ:9t. 
BfgJgB 1 2 2 W-afciLSfcSHt* fc t> fc . 
•y F 1 2 1 KjtftSB 1 2 5 £8»t, 9f^^S 1 2 2 

[0008] z<7)£o%mmimiz£titf, ^^/km 

P*STI-CMP^fr£1*fflSBft»RCMPtf>J:3 
(dX h •y^"5rfflV^^CMPro-feXtc^LTt J ^^ 



D-r3foWH«r4xdf ••/ h««offi«-t*4fcft. n 
[0009] 

3UBt -f 4 WBftTtOiKJt LT jiMB«S*8raFFJ£«> 

^x/Nj&^aj^itswT-**. ;<ia, »jjs«iai<w€ 

l*U ZffHft>it£fmiXWEIttBlt:ta±.SitlZ 
CMPTo-feX^^W^afcil/CMPSIS 

[0010] *JM3U. ±SamtzB*Tl8.iStit:t,<0 

x-h o s BFfiini+t jSs»Ktwaa*7 z 
ttfz'% mmumnximmmmmmhzb^s 

[0011] *»«WiS&<c. d=flr8f^ia*ffl 

^fc^frr^-f z<ommmzmi-z>z t zmb 

[00 12] 

ft - yl B J#li 4 rttjSWaw^jWSBOT^SieiftTjiS 
T®m OftM^ ^ M®ft w - v&mz x r> x & 

mm*?mmu- h vm* 4 z t x-h 4 . -ttchh 
x>\te»jss*ufc*w «*(f-yrK«>c«jiiBafK^ 

ftfflJg*^4«^=5r/^-y*^LTfc 

it, JtKS < )*;-^^-^^^-r4^TJ)'>Tt. <> 
xMiCfeJti^^aKOtMfci-sTSRJfS^B 
U- h* J P^4^^4«0TJ>4. 

[ooi 3] ^fc. 3fcBwnN=^3 *?4 < mm- ••>? 

tli. *) xJ\±tzxhV-hZ'BmZtlMfSi.Z 

[0014] w,2<rmm±. K&wmm 1 3 otsu^ 
uzmMmtft'<r>&w<v%ffittmx'h&frtymx'Z^ 
'&?*>&. m%QstiH>x'\w±.£.mi>z 
n?4 m*iX'$>2>coi)\ ttiyj wmztHftzw 
-ytmx-fo 4 cvfrtfm&z-izwix'b -> ti&x-h 4 , 

[0015] iOfcft. f&I^Sg^i%¥»g£ 

ai 3 0* { sfgt— h*<auciffi (/-f^is^^-y 
m) Uz b » lci«fiS*T£*«Mi 0 . -?-ft*s 

^flS**£ L-Jt $ lC{iBfg*l7^* { jiftT^f*:(l<J(C 
B8#«ti!(eaW^^j£-t4feftWTt^rrj»^#a«-36 
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mttz. 

[oo 1 6] *wm, mmnmi mmmmmiz 

ffMtfc(ti» r >xA*^'i 2) tmrnnmrnzmmt 
mmmt (musmmmizmmm^yv) 

itxmmtt&wwmmfficommMxz'fT o i a cms 
[0017] jjEtftftoBFasncti. W9MfiB<o*H 

±3$ Lfc^tt^x^fflCfevvCJi. *} x.'\W±(,zt5 

<o?j n^co? w 

*>. WLmgmcr>mmvm<r>£itmmi,zi8.z.z,zttfX' 

mwtt.£.-th®mi (mumtrnmizmzmm 

t mmmmmnmm^m.izrv-y'Kz 
mMLxn^tihts^titktat^ztizxo. 

[0019] mmnmmmmmmz&ftznrm 

mttmt<nm>iz$^x®mmtb. l*»u ass* 
ummmtommbiz ^xmmt i&\ * 

mz&i&zktfX'Zi. 

1 0 0 2 0 ] ttgmf^(i«39f©IIi:3c*>SIII 

■<^«:< t t^-r^-^s-^ai-f * 
bmtmtimt. &&&&&&&& mtk&mwz 



&^X®M2ti&&mzra-7%t;&Mllxfte>ti 

hm^Kzm&t&ztizj:'). ftMmomm* 
[0021] jja**«wessrtti. fljKftfi&ajsi! 

jtfiiao«fflttJHi<^eftS: wwtriai * -r t & . 
[ o o 2 2 ] a*. ±iB^jg(as^tbgi5tigfgM^(c 

^n&mmtai. mm^.mtnm{m.m^mzi 
-> xm$,zti&%f%mwi<7)tiiiiimmzm'5\, ^xmtmm 
izm&ftfc&&<o$mvmtmj&t& x o izmmmm 
iVkm-izttfX'Zh. 

[ o o 2 3 ] £ zx\ rmmm.mzmi$.ztit:ftfcm 

•/3>75'/h (Orientation flat) ■«?>./ -yf- (Note 
h) . T?4*>Y-?—7 (Alignment mark) m<r>\m 

y^mwHzmtzizik^{xLm.mmmcomm 
wiK%&mm®m x'S>r>xi>&\,\ znxiz 
mmmmmzztni. mmnmm^htzm 
mznmmmmtiximmmtzKib. wr® 
m±cr>mm^mmzm\ E.nmm<omw 
%m±zit&zttfx'%h. *fcft*i«H*ajfflfc:« 

[0 024] ra-y^O^gfgffi^co.KJte 
Mttt: J: &BUIi£t:l±mm*mt:®®miz}5^X% 

ffimtt&ztiz*'). tmmmmmmmm 

tzmmmwmfct&z t tm i^. 
[oo25] ±B«*(cj:<uf . wmmtimm&tb 
V£®&ztixft-m±<ffi!mm<7)m#m&m%5! 
m%\tt\ m&m.ii'mmmmnmmznmmm 
m&ztix. mmmmm^mmaxxfmm 

tft&ix %m%(m<mmim<?mLZimiz&t 
iztifix-zi. 

i o o 2 6 1 mmffitimmmmgmm<n 

m*)fme>n. ismmtmmhimmmK. 
iffiztix mmnnmcnmmz^m^zmmmm 
%fcthz.tifx'$h. in* o zmmziitummu 
t ft^ffis? t zm>* ^mrnmrnm^L Lxm 
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C 0 0 2 7 ] frfc. 3e«{BIWi*8J«fflrRSt3ftfcE 

^ *> o <jok«#<?)*s jBS?«fc» o aj LT^gie 

AW* U\ 

[00 28] 4fc. *«3£tt&SMttr&a. 

k*t*mmb mamtt znmmzvxwmm 

[0029] J-Xb^i 9 tttftStitfilfflBattiJ: 4Bf 

fltlftSil*. 
[00 30] 

yy/n-tX (Damascene process) fciS^Tlitf))^ 
MP*ail±*<Ol!0Bfl!l«Sraifc^J:^(c. ±Miz 

v ±t\w%\sm®&-?h^ ±/^-7')\si oh. ^.t 
s^-y h 2 o fc . >>xAw<oaffl«aB^ai«'ts3t^si 

[003 1] i)iAf-rJH0li, ^x^ivU/l 2 
tuO">xA*^l 2^A>T^TCSEC®y !: T^x/N 
2*S3W6rt/W r WW* 1 3 fc«:*l/C«liS 
S*i. 0jSL=5r^0«B««»t:J: 9*A*WWi 1 3 

O0C*A*fc'5(C|sl<0H»S*l4. >)lA*^12 

mmihti&tt t>tc. ^xAWO+'C^xAtf^ 
/ 1 2 <0HC* AfcHRS** U T-t i> >yim.vfh 

[0032] «Ww H 2 0»i. T®(C?5fSA-.y Y 2 1 
jWR0ft»t4»ih.4'v ; 5'H»tt22t. :^Kf«2 

2&m ix±uizmmzmxfhz. v> vim 2 3 1 * 

ffl/CUfcSfi. Ae>K/i*2 3jWZjfcL*^lil«jB 
■MlttiOEIiailBifcOfcllWEmBSftT, TiSic 

K | 9f ; t«t^ii^gfeA-.y K2 1 zjR&nmassxwt- 
mzmm-tz. 

1 0 0 3 3 3 x AW^gfgjDKi^ x A*/^ 12k 



'Vy KSBtt2 2Sr|5]-*r6l4fc<iKi«r[6l{ClsIlc$-li:. 
mm>*v F 2 1 c0^-C>*><bX7 U -zrft&L&A^Bflg 
'vy K20 5rTKS-ti-CSfSAy K2 1 £^xAW<0& 
ffiUffitcEfgU SttcBF®'^ K2 0£^xAWC04> 

*T0. ZtUZi*), '>xAWC0lggfa®* i A-.y nato 

[0034] zmcMPmiiX'it. m^t&ioizm 
®A*.y k 2 1 OESSr->xAW(7)iIgi 0 *>>h3 < tM 

i/o->4. ^<o-tft. z<o£d%mmincMP$miz£ 
tax, mmLtz&%&)ctiipmmzit'<xmw£to&>b 
mizm&t&zbtfx'£z>. .r^^&cMPg 
aT-tief§A-.y h 2 1 ^mmmT^^x^immm 

^■OxAW^gf^E^sas^itS. ZOtzlt), A..y 
FSW2 2 (ff*&^(=*j(t&ff*£ftl 2 2 ) tcTLSr 

tW?ffiHB<0«BSttBSra^t 4 Z fc tfX't 4 . 
[00353 ^1 ISSfiJgffitC^S C M Pgm 1 T'fi. ^ 

4"taa<o«ffl«BSr 3t^si^SK 3 o vm&ti . 

[0036] %tm&M3 OJi. 3fclS3 1 s h'-AX7- 
'J-y^3 2. R««BjaJ83 3tJj:t«8S5L*V^yX 

3fe^ mistt Atcj&o t ^ x > \wco &mmz?m l . $ 

*»t«0RSt<1^3iait*-Axry -y 9 3 2TSSt$ix. 

&%®>bTa-7fti<zm-&mtm^v>%&£<oit. 

[00 37] ^xAWti, M^Uc'Jr— fcoftmzj; 
<0 V x AW<9+'D&E#EHEtt A k -grf 4 J: o tflffl 

TOnt^iAt^i 2fc:iR3itR»s*iTv^. i 

WfcA, 3t^3 1*^»iiiS^l.ro-y3K«i. fiA 
WO^!iJfi 1 ->Ti>£>-f'>xAW(7)«t"C>{aa(CK8t$ 

xtsvrmmmztix i>vx^m±i,zmm%zx 

'•/hQmtf$tfkthZttf&\ taHT. Z(T)iotc* 
mz «t 0 «> x AWc7)4"DffiffiS-1tS LT*O«B«0IK> 

^b$-si^-ri»-k* { T'^4. 

[0038] ;^T'. ^Vvyro-feXttjltS^^/P 
CMPT. -jtOBII^V-yttrtifxAftaSKL 

xmmmx itzt « {c±ieisi«<?)3t^fflsgii 3 o-ciaaj 

0, 3K^ai«a530-C«!aj5#iSK«^iifv^ttR H W 

ttST'<5kAk'^L^rv\ -jgm&mwm 
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mmmtvKm %> &^m t xmt l& < & a . & 
&tth%mm$k&kmfc?hzk&x'*z,. 

1 0 0 3 9 ] 4£EJtiBaCfl£ C M PUS 1 fcftwc 
(i. *¥«t«3 Oli«>x/\<OW»fiKI*«BfB^-y H2 
0OJMIfcJ:MMrc. y K2 lTH*)<tT^6IBSI» 

m<ow->&m (ommttmzmmixiiMix^ 

#tt<±. ->i/\«4>i»16/^y F 2 1 t'S*><XT 

[0040]^. 3t^flJ^SP3 0*««£LTH* WW 
iffii«A7-yy, ^xAffj/frftM^A-^-yi; LT 
ft5g $ it h tztb . - y t is i, i-C BffiU -Steffi § 

t6Rft¥OffiR B igl*D-t';£>.|>. £oT. 

LTtK-IfctciD, «>xAW£»K5g»LT 

[004 1] ZV)£ o lzLXWZ%ixtzWS&i£iit. C 

mp^i i ofm&M«i-r&fmwe98 o tci&A$ 

CMP7-D-bxS:$!j$Wlcl^LTCMPgao 

[ 0 0 4 2 ] *^wm2HSfi^.^^«> CMP 
SBfc:ou-C02S:#^LTiKBB-ri.. ^OCMPgg 
2»i. ±®(OxMWS:ia^ffift-ri,'>xAT-7-;H 
Ofc. -ecOi^rtHagLTTffitBf^N'y K2 1**IR0 
Wttil&gf^ •/ H 2 0 1 . ^xVNWco^ffittSSrai 
feth%&®fe&30b. ?xAW<0EH£a£<jiB£8} 
a-r*A*«MK«IJ»4 0i:«rfliiTail«8n. -7xA 

LTSffetoDtS C M P%SX'b&. 

1 0 0 4 3 ] aHOIWBCfefti fx Af — r/U 

1 0 iflfg'vy H 2 O^ffifiK, fc<fctfft^$l5£SP3 00 

[0 044] C<0CMPSIS2T'{i, 3t*a»e»3 0» 
^D-^^ltfirg^xA*/^! 2<7)®imA±.X' 

SixSzTn-T^li. •)ia^ 7 'i 2**!I]teSfflS$il 



Jti: # t . »>x AW^frffiEA* r i <7>|a]-m 
±(c{iE-f S r-f fS$fc i Va^ - y * bu -xth . 
[0045] ZCOiZih. ^xAW^HJIk (SJjgftg^ 

ft) tff->T«iajsitiRW*«3Sfl:L. *0>mm*<? 

aDZcOiiM{;f#-5TMJ9fa®^#{!iEc7)Rlt^* i -?-il'e- 
OKfttt? xAW«»Waffi^#:-C'PI«tC4 1 i> £ t a> 

[0046] i<Oj:5tL-CttaS3*l*RWflW535fl:fi 

ftS(iM^aiSR4 Ote?xAW<7)@IEAS<9£1$56-r& 
ClttCiOr,, ^-OxASJLCOffiaSr^-f^^ 

[0047] nmSmtiiU4 0»i. *»4 1 1 CO* 
JS4 1 *»fe<036Sr«iaj-f 4«aj«4 2 1 LT^«$ 
ill.. «4 l*^Stffi$ix^3K{i0f^A3tftST'^ 
xA^ffl<o^M^StAlffSJ:5fcgait$ii, Ej=ffi 
x y n W*>'ft S t # O x y Na®T'KS* $ it^KSt 

3t* j fiiajS4 2(cawl. gastiast^xAw^is^t 
h. 

[0048] Zcotztb. >/iA^fi 2(OxAW^ 

M5: •> xAWt»«§ ftfc y -y f- 4 rid^- 'J x yf- 
3 >-7 7-y h* J iKiLT^i»^JiRlt7fe*^fcli$ii>5r 

ztwx-tf. dco^tHft-t^cf/^xAw^s&a^ 
h mim?m%& 3 0 tcaj* $ tih . 

[0049 J ^^S!lSSB3 0 T<±, ^S{Jlfi!ffigP4 0 
A^A^jSitl.ft^Srh'J^tLTffl^, ^r,^® 

m&AZ-ktiWi-m.&i.t.zhio . ^jg{ia^tijg54 o*>* 

* {, 34^(iiJi* I 0B#) O'>xAWO^iS^M$-<9 = 0 

st«>t-rittf, c»yyf>«maji«:**«g»3o 

WiRWRIl. 4^gr ls «JKl2fi5=0«£D 
(i« ( r, . <9 0 T-#S$il4^{JS) <7)/^-yoR 
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Wi^X'hh. 

[0050] %&Wm 3 0 X'\t . E»3B«aJS 3 1 ? 
ilS^ftttK ( r , , e o ) OttJL 

? v y*ram*%#fcjs^fc*>, surwca 5 k 
[ o o 5 1 ] /vf^xfcajm^fe-iacHJMrt 

lt*Ji. ■^xAW<7)i^r 1 ±tCt>^T<9 = 0^^ 
■*»tSSr-f Mfc«£-f *liieftS#ig(EU:«* 
ffla^tW^->WRtf*-C**. tot. RStftfc 

(r,. <9 t ) OE»*«*<0*S:K0aj-r£i-?\ ?x 

>\wcom r , ±offitofi[jit »s lx mm%.m. 

r>Kf!tm<?>S:it£Mfct&ZktfX'Z&. 
[0052] %&ffl%&3 Ofi. £<0«k 3 fc LT*§fc?$ 

CMP5H2{c<tfL{f. Bf^mhtCfiSWSffiScO 

[0053] ifz. CMPgS2t'ii^S!l^SE3 0T' 
T. 5flgA.. y K 2 O^iMSffll^hOilS&^iftffiS- 

vtma j»xm%.-t&zktf?z. mwmco 
m.mmz'ij o z t#v* i . ztuzx o , mm&7$. 

mzlfhr>*<r)ti:^ x/\*£MthZ fc* { T'£. CM 
P7a*X£$)mmz f gmiXXjU~7-y hZfi±Zit 
hZktfX'ZZ,. 

[0054] vjjmitgmmvit. ->xaw 
(oft&&wzwi?&mk ix. fugmmmm o 

?•> x AW<7V 7 f-ifcfct* ijiyf- v 3 y 7 5 -/ b 

[00 5 5] tftelf, ^iAW(oy -yf-fiMi:-€«0B8 
$£#t&^xA;tvky'l 2<aJiE{iM^M{ig. ft 
^M^^J^<7)5 7-5rK0ft(t, ^OS^-coisie^ 

tzftmmm&m ox*-?-?*, <t ? 

If, ^ia^i 2£O0$Kt<l: l 9 5 5-*^i!S4 



*V ZnfcSilg^ZtOfitlxm^ZbX'lMnn 

mmmmizmf&t&zttfx'£&. &tz. mm&m® 

iOT(,S<. l )iA*l'7'l 2W@lEftjgS-n-^y 
x y a -ymx'^m-t h i> coxh -> X t) & i \ 

[ 0 0 5 6 ] *Wmm 3 £ig£gg{Cft& CMP 

3(2. ")iAf-7/H 0. ffilg'v-y^O. 

SP3 0fc«tlX'>xAftjK{iiS^aiS4 0Sr<14.SCMP 

z(om&s&±iz&&®%im(omMwmzMj£Lxm 
mm.ii icMpmmx'hh. 

[0057] -f%h*> s C M PmM. 3 t'li^SJ^S 3 
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(54) POLISHING 
APPARATUS AND METHOD 
AND SEMICONDUCTOR 
DEVICE MANUFACTURING 
METHOD USING THE 
SAME 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain a polishing apparatus that can 
precisely detect the polishing end 
point in a wafer that is being polished 
and machined. 

SOLUTION: This polishing apparatus 
1 has a wafer holder 12 that sucks and 
retains a wafer W on an upper surface, 
a head member 22 that is positioned at 
the upper portion of the wafer holder 
and has a polishing pad 21 on a lower 
surface, and an optical measurement 
section 30 that measures the surface 
state of the wafer W. The wafer W is 
retained by the wafer holder 12 for 
rotating and driving, and is flatly 
polished and machined by the CMP 
operation of slurry at a portion to the 
polishing pad 21 that is crimped to the 
surface to be polished of the wafer for 
relative movement. Probe light from 
the optical measurement section 30 is 
irradiated to the rotary center (specific 
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irradiated to the rotary center (specific 
position) of the wafer W, and variation 
in the intensity of reflection signal 
light during polishing and machining 
is measured. In this configuration, a 
measurement position is constantly the 
same even if the wafer W is rotated, 
thus precisely judging a polishing end 
point in the wafer. 
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